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077>y^aEEPROM„ 

mm^mftmmzi&mz mm* ^ y -t^r w *e u -& 

;MC^3*u rti^^y-fe;!/©^- K&«!l#Pi-5tl!l#iB»fcfc^ffiU 

0 CE«© 75yJ/aEEPROM. 
[HHBOffNSB&M] 
[0 0 0 1] 

t- ¥mfaMmm$&mn%.'& ? ^ v t/ =l e p r o m iz m-t & *> <o t*& & 

[0 0 0 2] 

b^l/> E E P R OM(Electrically Erasable Programmabl le Read-On 
ly Memory) (O <fc 5 iC * ^ U -fe;i/©*£j&*/?l!*K:iS«£E 1" X 
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M£l$©l^;&[J«ffi&^LTV>S 0 777i/aEEPROMit =»Jf>7*-h§3* 
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l j: o t-rzmm] 

— JB»C, hBMbBI©ff£EttU 10MV/cmIS (^-h 

ftl ^ if 3 1 tuft s t o t < 5 . Mtt-ev^v*ffi**c£S¥#J£* 

fa±irz> 0 znte^rrt-i *<DXT- V > ?*MHc <fc S =fc (£> & § (X^-U>yill 
JCOWCfc, fjg^MO SfA^f^j 6-121 (flMMB) #M) o 
norS?^^^^^^';©^ KlcO;oT3 v/i o V£vO 3^ 

v^ft£l£ b^>^#C7£f£-t& Clefts, 

[0 0 0 4] 

*v*ji<D*m®)mm<D¥-j3m£.. f-hmik&mic&M-t&cD-v. iov 

4 ffifE#¥ 09-3093563 



9 — 058347 



a * *e u mm u *; v v ^t* iz&m ^^it-$)5. 

[0 0 0 5] 

#tC3 VJS*T©«$gC«ffi (Vdd) T*i^f577^^a^^'Jt'(i 

**ffi^©ftv*4H*»co^T12«"rs. h»#&#<ffiv%fc%>© (018 ( 
a) ) fgv^-h$Ht;lgl£Mv^h^>^*# (J£AT, MtffcK h 

^>5?**fcv^) T*&U, J5<JBv>fc%© (018 (b) ) te, J^V^-hBft 

ft y n -fe x £ jg v % s (D # — mw*e & s = 

[0 0 0 6] 

b U r©MT' J: 3 JC < o #©IBHB#& * . 

*-T, ® h^>^x#tf>Mffc#it^ ^S«^«JEVddj£*T©«JET?l*l3B 

£EVddJEilT©WBEL^J#fc)a!V^»^*«ffiT<«. 

9mv&&o h teaser, Vdd«, m««£Ei:bT^«pj:y^'2/^»c«»s*is 

3Q!ia»iCtt»JBEia»K:J:oT)e«>e>nS«ffi«<««&S4x, »£E*ffi*fc bT»fls 
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^tmg&J^ h W<)1 */ -7 # \Z <fc y «&^g|<* tlfc I/0;1*;7 7 K#;t £ tl 

[0 0 0 7] 

tfBTtlT* & * >f>*-7x-;*jc-3^T &mmfiE v ddtf gagi? JO 3 ti * ~ 

EE EKfilS^ «»«£E V ddtf ftjft 3 *i & flffir© £ i: S> S . 

<D BC<>f >*-:7x-;*W«K:;i3V^tt, 75vi'aEEPROM 
3-fiIMP (A*tT> (ATJ^) K:Vdd&tt£jWc«*.<5i*«ffi 
S:^fefcti:3|ig0tii:UtW5#^™t^5 o H2 1li, 3i 

tfjffif&ttfcftTV^tf, m»*JBEVdd*«3 V*© 1* 9> # tC £ o Tttjfrfc© 

[0 0 0 8] 

S^-.Ktf&S (Electro-Static Discharge), MSA7Jt?> (A^jSB^) tt, 0 

=7 (02 2 (a) ) % n + ^M^c-n + ifeM^IS©^npn/W>K-^h 
^ (0 2 2 (b) ) , MOS h7>^^©iffi7*l/-^^7>^V^ 

fe«4npn;WJK-7h7>^* (0 2 2 (c) ) fcif&jiV^V^. 
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[0 0 0 9] 

® i^as»ffi-r*is©«»«£Evdd«siicigEpinstisy- Kti. kjht? 

tTOEE* 1*9 "T^fc*>> ttRCD^f- hfifrftRJ?©J*fc<& 

[0 0 10] 

Kjs&^-r s«»© nt=.¥Mibmm mm^Mftmmz 
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*ftm<D¥mikMmm&mm&. m*z>2mm&±<z>tf-bmitmmz 

m&zMf&?zmmMt%*£.w:mmmLT^z> b^yvxtuzizm&tf- bm 
^wv^mwmmm&mmz. m^^zmmm±(D^-bmimm^m 

E8&i:Mts b^yvxtnz^ m*>f- bm^m<Dm^^ b^y^^^aM 

r^m^^-t^^mv, mmuitirty-7Tm$&$:mm-tz>b^yp7sZ<Dft, m 
mmx3$s*izw.m&MLT^&b^yi?*z<D&izm*>f- brnftmcnm^ b^ 

yV7.ZMft(Db^yV^Zl£m^&Z\£.%: J mS(DmUtL-tZ>» 
[0 0 12] 

r m $r^-r sf7>^^ (c *%>f - 1> mitm&m^ b^y % j^w 

(D b =y y V X * £ m v n £ Z. £ £ 7 <D £ -5 „ 
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EEPROMil Iffffi^SfMSStC^Stlfc^^U-fe/l/r U>f il, ftflE¥^# 
[0 0 13] 

[0014] 

S?2 3, (Vdd) 2 1. SMfifcHF- (GND) 2 2 & Z<Df[>&m* 2 # 

h5>S?^dr (018 (b) #$0 #JB^e>*i<&. 1 JCtt-tn-ffl* 

SSg^ 1. gM6Sfr?2 2JCg!«5S*lTV\S«®i»2 4&^«|«I»2 5^«S 

o j?tU<lil2~2 0nm^Iit^S. Zltf)JS£ * e> 5 V fclWT -5 i t. tfi 

©KftKJStt* 5 V&frttSiBWifcV*©^ lOnmTOJKlt 8nm 
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voiis-y&^xtiim. ffi*A«y 7 7 S:^- (CftiM? (I/O) 
frb&j]^nz> 0 l"<;ii/7 PMOSh7>^^Ph P2, NMOS 

y77tt, PMOSh7>^^P3, P4, P 5&tfNMO S h^>^;*#N 
3. N4, N 5 *ITV^ 0 S^«ffiVdd;&W-;*lCg^£*lT^£ P 

MOSb7>^*Pl, P 2te, JWR$*- h^*fcilh^>^#;fr»D&£ 0 P 
MOSh7>^fPl, P >&C Kl/>f >#S8&3*lTV**NMO S 

>f>7t-^@8& I N Vtt, NMOSh5>yX*Nl, N 2 0)>f- 3© 

PMOSh7>^*Pl®y-Mi, PMOSh7>^*P2 
ilNMO S h5>^*N 2©gJ|«aJK:g^ittStlS- PMO S P 2 

©y- htt, PMO S b7>^^Pl tNMO Sb5>^*Nl CD^MSPfC 

[0 0 16] 

ffij&^y 7 7<Z>>f >A-^il&«t5PMO Sh5>^*P3, >f >A 
-^®S&2:#^-r<5 PMO S h^>S?^4t P4&Offfl*38JCjg«SSnfcPMO S 
b7>^*P 5(D : ^•n J ?tl©y-^^C«iK«aVdd^^^$tlTV^-g> 0 
ot, I*ie>flDPMOSb5>^^P3, P4, P5tt, gl^-hiMh 

N3, N4, n s&mmtf-hMfcBkh^ypxzzm^Zo 
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m 2 (Dmia n nmz xji-mmzmmnm vdd& mm-t s ox* e s dmm h it 
y y 7 (Dmrnmofr izmmf- h mim h^y^xxtm^z. d ©*«f® i*, 

it^JlC^^n^PMO S h^yi/X* P 7&tfNMO S h7>i/^^N7^f, 
£»J, PMO S P 70V-XlC^«M«£EVdd^PPj!jn$tlS 0 Zltl 

& h5ry?X*lzmMZtlZ><<yA-* I NV 1, INV2 £*ff&-t<5 h9>5? 

[0 0 18] 

StlfePMOS h5>i?^*P 8, y-*#PMOS h^>^X#P 8 (Z) Kl/>f 
^ICg^SJlfcPMO Sf7>^X^P9, F W >#PMO Sh7>^X^P 
8(5D FW yizmm^n. V-^^tfiVss©NMO S h9>S?**N 8tC 
fflVMb;ftTl>£ 0 >f>A-^t INV1, INV2^L 
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*$&mt>mmznz>y^vis3.EE promt-h 3f<Bni (X^^icvdd 

^5. 3i@©lEt ITttl 2 VtffcflrgfctlTV^tf., «^mBEVdd#3V 

^®h7>9"x^{ci:oT &5t&© 4 ^F©«fiE3^**W- *i£ r i: &c& y KHCDJS* 

[0 0 19] 

T*i:«>fc:7ny*0T?&<&. Vdd&, «»*ffifcUT*»J:y* L y? r K:«*&3 
©^3&ia»K:tt»flEllfB&tCj:oTJi«>e)tlS«H3t>««l&Sn, »EES&&fc LT 
[0 0 2 0] 

'^©»ffilS»tt, «*«ffi»£0»-e£jS3*lfc3S**ffiVref ^XttUt 
*H»Jf(i»AMP, ^- h*«^»itffi»AMP©ffl*K:JgiKS'tl, V-*#* 
»«BEVdd»cg|iKStlfcPMOS N5>^*P10, KI/>T h#P 
MOSh7>yx^Pl 0© Kb>f >lCgMRS*lfcNMO Sh5>^*N10 

»**&l*ffl$«««ffiVddINT ^J«Stl<5. 

r©HJfeM"e^ PMO S P 1 O&tfNMO S h7>^*N9 
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mz. mimnmrni oizm^mmx.mmmm^mvxmm¥- bmimb 
ibMmm&mm*. Min n o >^ ^ ^ =t u l t □ 7 ^ 

2/y n & 1 itstc loco smiz^v&mmz 

ftM-TZmZ 5 5 0 n m®7 >f -;i Kiftl 5 r*l£7£f£-r SJCfcJ: 

(H7 (a) ) . 1 5 nmiUffl^^-^- bSfcftK6 &ft 

Bftft«iaJCj:oT^#3£Si ^CD^^jcm^-rs (H7 (b) ) „ 
«£E& h^>s;^*1g«2 0 *m&£-&tc/i$->%:m-?€> 7* b \/VX b 7 & 

[0 0 2 2] 

^IT, Zl©-7* h h 7 £VX?tCLT^ffi^b^:y^*#^2 0© 

MMtl»;6TK:, ^D>>ft>^60KeV, 6X10 12 a 

toms/cm 2 OMtaAtSf^^^'ft^AS?:^^ (0 8 (a)) 

0 r^tc, ^mfcmfai ±(D7* b b^'x h 7 &»*&3fc£T?3iyi»v%Tfr&tem 

^ h 9 3 0 fe*iBS«ftfe;^->WS7# h l/S?:* h 9 Z¥m 

&mfailzm&-t&o fit, 307*hi/i/^h9^vx^[:Ltifflih7 
>^^f^3 0©*^-$*- M8ffcR6TlC, «;Ui, sfcl^nW 8 
OKeV, 1. 5X1 0 12 a toms/cm 2 ©^ftt§?<tAU o^T^U 
>>f^->5:4 0KeV, 2. 5X10 12 atoms/cm 2 (D|ftT'S<tAl 
T^-Y*;W*>&A1 1 £?Te> (08 (b) ) 0 

mz, mftMizzv?* b v 9 &ffi£VT bantu! 6 & 
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h 9 > V**W& 2 0 &tM£E^ h 9 > 3 0 \zi&m.^Z> (M 9 

(a) ) „ WflE* h9>^*flg«2 0 &tgt57^- h I/*;* M 3 £ 

hBfcfbKl 2S»HF«.31K:J:ySty|ft< (S9 (b)). 
[0 0 2 3] 

MUX, «E*h5>^*««2 0 2UMBEE#h9>s;;**1B«3 0 <Z>3lffi 

CS&lfcft&fToT*V^S 1 0 nmggCDd*- MfcffcR 1 4 l:Mt5 0 3©^ 
U U 1 8 £ C V D (Chemical Vapour Deposit ion)&& if IZ J: »j ¥^C#: 

ffi«t*'(Hl 0 (a) ) 0 -t©tfejKU 8S;^-^>iTU 4 s * 

,W>I«i7i:, *©ra©±K:jgj«S*ifc$*- Mftffcfflli 4 ^©±lc^ 
«*4xfc4*- Mil 8 t^e>M$tifeNMOS (0 
10(b)). 

[0 0 2 4] 
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£1\ 77>r>4EE PROMicfctt£fts#JEic^>v^§ii£-r«§>o 
cmo s n v»j 2®ftt.}kmLxmWL^-Py<Dm^W}&tf&\<\ t < iz^Aj 

[0 0 2 5] 

J£*T, 77r>^EE P ROM(DM^mbtlfj^$:^^t-S 0 HUtt, 75*/. 
PROM(Z);*^y i^l/STffiK&O^ffillli&EU 0121*. t;i/7l/^© 
B»BT?&5. 0^, VG »>7*-h«ffi, VS &y-*«JBE, VD teKl/-f>m 

2t'$§, *^yi*;t/^©^-###&<fr/m*m?^f- hAt^^aAi, 

^©7 7^ S/aE E P ROM{C^V\Tm^«JE«. Vdd= 5 V#— 
*J, S!#ffiL^lCte*^y 1r;V<Z>fflfP>7*- h (VG ) {CVdd= 5 VSrittg^PfltJL 

Icell&TSB (1) 5£T^t£*l3o 

Icell=kVD (Vdd- VTHcell- 1 /2 • VD 2 ) ••• (1) 

K\ti&WfeWLX%>Z> 0 VTHcell = 2 V Vdd- VTHcell = 3 
Vi:^iJt^tM^I cell##£>*i£ 0 L^U <B«£Eft#3I#, Vdd=3 
VlC&&£, Vdd-VTHcell= 1 VIC&oT L£e><DT\ -h#fc"fe;i/ttSfc#& £ 

[0 0 2 6] 
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l ft © * ^ a t* % in c <fc e> & r ^ t>m & Z> „ 

asfcju 2 Vg£K:«Ji3*u f!5*ffib«rOlf»y h*R*ffi<5D_tK# U 3 y 

^^AMPCAAS^^'Jf-*® "r/"0" (*>^JB/*7^») # 
[0 0 2 7] 

©5 Vttfrett»*fflLB3r©Yizl/*#^- Mr 1 £tt*««£EVdd#SJfln3 
tl*o fit, Y-fe I/** 4*— h©A>f 7*fcJu VG = 5V, VS=lVefcS 

b>U «»«BEVddj^<S«ffifl:atlT2. 7 V&SV^ttftlJBtTtCfcSfc* 
VG =2. 7V, VS = 1 VT*&*#e>VGS= 1 . 7Vt^y, Y-feU?#©^ 
ijSa»C^<fi!ot<5. o*»J, -fe^/KlJt«!bT^tSTf^«6itSifY-fe 
1/ * * ©fiffitfi* < , Y-fe l^#©&m^#*£&«^«ffi##tt£^o£v^ 
I81JH#£DT<S. r©fc#>S^ffiLll!i&©Vddmin v- < ^3&fc*l 
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[0 0 2 8] 

mi 5&, 77>V i/rLE EPROMO^n«y^^7^7AE, 01 6(1 7 

^vt/=LE e p rom<d*^v i?Mzftirz>fflfflmm$:nmbLr=.-7u yzmx* 

[0 0 2 9 ] 

#$818 tt, JKJt©J:3fc*fRK:J:y, #©<fce>&f^#f§^)£>*i<5o 
(1) >f >^-7oi-xB5^ 

ft^m&mmM&mm-tf&^z. n &mm ic & o t < s „ z<dz\h zm&> 

tc-r * y * ic & y x CD x >5r - y > £ * < s 
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[0 0 3 0] 

(2) 3mmm 

£:oTte3i[lS(Z>l^;i/T*&£ 1 2 v#**#<5£v^ £ fctt^ttca^Bl&lflJH-T? 
W m £ tl V ^ ^ffi (C -T S r tfnXfg T? & S , >f>^-7i-7. 

(3 ) E S D 

(4) «K«ffi»Tia»€:fflv^fcfc^<3D««*£EVddi:igjill'rsy-KK:^^ 
[0 0 3 1] 

[®i] 

[02] 
[03] 
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[04] 

[05] 
[06] 
[07] 
[08] 
[0 9] 
[010] 

[011] 
[012] 

759i'aEE P ROMCD^^EU -fe;i/T l/^ftf)[I!i&0o 
[013] 

•7*yy S/=lE E P R OM(D#JEEEIgfr0 o 
[01 4] 

777^^EEPROM0i*!iiL|l]S&i. 
[01 5] 

7^ «y i/a.E E P ROMODHIg&^n y ^0„ 
[01 6] 

77 7i/aEE P ROM"fe^/©«9»llI»H„ 
[01 7] 
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[018] 
[019] 

lW«^i±£M^k#^<Z>«^^;^A0 o 
[02 0] 

[02 1] 

[02 2] 

i • • . ¥^<*s«> 2 • • • *w3s§^-, 

3 • • • >f >^7ai-XHI^ 4 . . . ftflSEIft, 

5 . . . 6 • • • ^$-^f-Mm 

7. 9. 13 • • -.7*hU*;xK 8, 1 1 • • - >f^>SA, 

12, 14; i 5 • • • >f- hWMtm. 

i 6, i 7 • • • y-x/KK>t«, 1 8 • • • hmm. 

20- • • 21- • • «»SfiH\ 

22 - • • &ifi$8^ 2 3 • - • A#^feb<teffiij3§H\ 

24 • • • ttfflttSL 2 5 • • • gMfiHL 

so - • • m.&zkh^ypT.tm®. 
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2 3 2 1(Vdd) 
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□ — o 



□ — i> 



D— > 



Y/AW/A 

/ y ' * S ' ' ' ' S 



/ / , / * / . / .' / 
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r -• '//////A 

////// / / 

////'■//// 
/ ■///// ■ v v 

'////////A 
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[® 3 ] 



Vdd 

9 



J>P6 




INV 



N6 



//// 
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[04] 



Vdd 



1 



Vdd 




INV1 



J 



P7 



□ 




INV2 



N7 
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IH5] 



Vdd 



l> ™ 



P9 

rtSBVdd 



INV1 INV2 



N8 



TJ/TT 



Vss 
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[06] 



R1+R2 




Vref 



VddO R2 

J / Vdd 
— |pP10 ( O 



Vrcf+ VthN 




Vref 



77/T vss 
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[011] 



VS 



- h 



vc 



1 





f 1 




> 







(a) 



vs 

o— 



VG 



i 



3 C 

(b) 



VD 
-o 
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[01 2] 



•7 
I 




1 2 
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1 3] 



Vdd 
o W- 



i 



— >■ 



1 3 
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' BL 1 BL 



1 4 
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[Ell 5] 



7m < 



O- 

o- 

V O- 



) 

t 








HH 




t 
• 

) 














4b 



3t 



V — X^I3 — ^ 
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[016] 



MM 




1 6 



09-3093563 



9—058347 



[01 7] 



(a) 
VG 



(b) 



VD 



Vsvb 



VS 





VD 


VG 


VS 


Vsvb 




IV 


5 V 


0 V 


0 V 




5V 


10V 


0 V 


0 V 




Open 


-7V 


6 V 


0 V 



1 7 
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PHOS NMOS PMOS NMOS 

J J -J -J 

n n 




(a) 
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